Ultraviolet A exposure induces reversible disruption of gap junction intercellular communication in lens epithelial cells.
Gap junction intercellular communication (GJIC) is essential for the proper function of many organs including the lens. Disruption of GJIC can cause lens metabolic disorder and can induce cataracts. The purpose of this study was to investigate the signal transduction pathways involved in GJIC disruption following ultraviolet A (UVA) exposure in lens epithelial cells. Following exposure of human lens epithelial cells to UVA, connexin 43 (Cx43), the main component of gap junctions, was down-regulated at both the mRNA and protein levels. Furthermore, we observed that UVA exposure can increase protein kinase C activity and stimulate reactive oxygen species generation and lipid peroxidation. Using scrape load dye transfer technique, we found that the GJIC is compromised by UVA exposure. In addition, we demonstrated that UVA-induced modulation of GJIC was associated with p38 mitogen-activated protein kinase activation. More importantly, at non-lethal doses (10 J/cm²), the UVA-induced GJIC disruption and the consequent alterations were reversible. Collectively, our data revealed a new signaling pathway in GJIC disruption following UVA exposure, suggesting that UVA-compromised gap junction activity may sensitize human lens to photoaging and cataract formation.